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ABSTRACT
It is widely reported that water exercise is an effective form of continuous exercise 
therapy for sufferers of knee joint pains and lower back pains. In addition, there are 
also reports of the effectiveness of water exercise performed in the comparatively 
greater buoyancy of deep-sea water（which has a relative weight of 1.05 times）．
This research was carried out with the aim of revealing what kind of physiological 
effects can be observed when aqua training swimwear with 60g floats attached to 
both sides of the chest（hereafter referred to as “Swimwear X”）was worn during 
aqua walking exercise. The subjects were 12 healthy adult females（aged 43.9±7.2 
years）．For the measurements, we used Swimwear X, and swimwear without floats 
attached（hereafter referred to as “Swimwear C”）．The water walking was 
performed in an indoor pool 16m in length, at a rate of about 27m/min, over two 
round trips. Heart rate was measured during standing rest, submerged rest, and 
immediately after the water walking was finished. Walking times, muscle activity, 
and oxygen absorption amount were also measured. Additionally, forward tilt of the 
body immediately prior to foot landing was calculated from a video taken during the 
exercise. There was no significant statistical difference observed between Swimsuit 
X and Swimsuit C in terms of walking speed in the water, step/pace, or heart rate 
immediately after the exercise. Swimsuit X showed a tendency of not assuming a 
forward bent posture during the period prior to foot landing. Additionally, Swimsuit 
X showed less muscle activity of the biceps femoris muscle group.
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44.1± 7.3歳、身長は平均値 159.7± 2.8cm、体重
は平均値 51.4± 3.5㎏、体脂肪率は平均値 25.8±



















Fig.1　Comparison of walking velocity in water. 






kg） であった。 水中安静時で C水着
7.8± 2.0（ml/min/kg）、X水着 8.0±
1.5（ml/min/kg） であった。 また、




kg） であり、 ２往路で C水着 18.9±
5.7（ml/min/kg）、X 水着 19.7 ± 4.7
（ml/min/kg）であり、２復路でC水







度は、C 水着で 11.8 ± 7.4（deg）、X
水着で 7.9± 6.4（deg） であり、X水
着が統計上有意に浅い角度であると認
められた（Fig.5）（p<0.05）。
Fig.2　Comparison of heart rate. 
Fig.3　Changes of VO2/weight.
Fig.5　 Comparison of the anteversion angle during 
walking in water.
Fig.4　 Comparison of the anteversion angle during 














X水着 34.7± 16.7（mV） であり、 脊
柱起立筋で C水着 95.6± 50.0（mV）、
X水着 96.6± 51.3（mV） であり、 前








Fig.6　Comparison of stride during walking in water.
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使われている可能性が考えられた。 また、 須藤 
ら8）により、週２回の３ヶ月程度の水中運動教室
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